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LETTER OF TRA^rBMTTTAL. 



U. S. DkI'AII'IMIUNT OX' AfiimjOLTUltH, 

BuuEAU OF Plant THDU»m-, 

Ofi-'ice of the Chief, 
Wanldwjton-^ D. C, Jammnj ^, 1012. 

Sir; 1 Imvt the honor to tiTOsinit and to recoinmtmd for publica- 
tion as a Farmers' Bulletin the accompiinyiuff miiimscript entitled 
"Sweet Clovo]-," prftpjired by Mi'. J. M. ^Vt'.stgiite, Agi-onoiiiist in 
Cliargc of Clovftr Tin*«»tign&»Tts, *n<l Mv. M- S». ViuJiH, Awistsnt 
Agrostologist, botJi of tht; Office of Forsi^c-Crop InvestigaiioiLs of 
this Bureau. 

The widesprt'Md diwcussioii ms lo the iuur!1* «iic1 doinaritri of this 
plant hiis iTanltod in umny conflictinf,' stiiteiiieiits ro<fiirding its vsilue. 
Although freepieutly regiirded iis u trouhleKonic wood, HweeL clover 
'seldom tiiicroMelios on cidtivatcd land, while its value as a foi'iige croi), 
»s a yoil reiiovatoi', and us a fororunnor of alfalfa, in addition to itti 
widespread utilization ay ii honey plant, makes it desirable to point; 
out under what conditions its use is to bo recommended and where 
its cultivation should bo avoided, as "svell as to give instructions re- 
garding the best mothod.s of eradicating it when it is doalred to utilize 
the ground in some otlier way. 

Respectfully, B. T. Galloway, 

Chief of Buremi. 

llou. .fAams Wilson, 

Seemi^'g &f A^wulttfre. 
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SWEET CLOVER. 



IKTKODUCTIOH, 

The sweet clovers {Melilotus alba and other species) arc iiinoiig the 
oldest of known plants, but onlj' within coniiiarji lively recent yenrs 
liiis their *aliie for forago come to \m recognized even loctvlly in tliis 
country. Tlic bitter tiisle of its folingo and the tendency of its stems 
lo become woodj' when mature Inivo ciiused sweet clovei' generally to 
be deem«3 of litifcte -mine as a foi-age plant, beeanso under ordinsry 
conditions stock rofu*e lo mi ii itek^e they Imm^ \vim\ led to develop 
n taste for it. 

This i>lflne' is known by a number of other names, nmong which 
the most common nre Bokhara clover and niolilot or Alelilotus. It. 
is also called bee clover, honey clover, inountuiu clover, iiu<l galy- 
gunibw cinwr. Whwi i-e^%nce is nisdu to the y&llow -blooming 
species the term " yellow " is generally prefixetl to the connnou ninno, 
but when no qualifying term is used the white species is the one 
nsindly niesint. This usage is followed in the pages of the pre.'^cnt 
bulletin. 

The utilization of sweet pJover slioidd be a<'com])unied by a thor- 
ough understanding of the somewhat peculiar requirements for suc- 
cess with this cro]), us well as a knowledge, of the conditions under 
which it may prove troublesome bs a weed. Tt is of so much value 
when rightly utilized tliuL its extension where it will not prove a 
menace should be encouraged by every legit i unite means. Its value 
as a honey plant has long been recognized, but its eiliciency in increas- 
ing the fertility of run-down soils is less widel}' known. Its utiliza- 
tion as 11 ])!isture, hay, and soiling crop is even yet practiced only 
locally throughout this country, but the extent of such utilization is 
steadily increasing. Tho fact that the bacteria on its roots are cupiiblo 
of inocnluting alfalfa makes it a valuable crop to »ccnpy the land 
immediately before seeding alfalfa. The sweet clover not only inocu- 
lates the soil but the large rof)ts do nmch toward breaking np and 
aerating the subsoil, a condition which is \m-y favorable to thegi'owtli 
of the alfalfa phintg. 

The tendency of sweet clover to occupy vnciint land is noteworthy. 
It 13 often seen on vftfetet eiiy lots *nd' tlong rafldsidaewnd fence rows. 

*SB 7 
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It (Iocs not usually encroacli on euliivated fields nor on meadows that 
aro rei^iilarly mown for Imy, Stock often rpfuso to eat it at first on 
account of its bitter tasto and strong odor, but when once induced to 
cat it by Rpriukling it with brine or by other means they uppai»»itfy 
rulish it as mycli as any other forage and ma*vy ajiimals show !\ pref- 
oronco for it, 

DIFFERENT SPECIES OF SWEET CLOVER, 

A gi'Cftt nnniber nf different species of sweet clover hiive lx;en mmv 
or les's utilized, especially in the Old ^Vorld ; but only throe sjM'Cies ;iie 
at all nhitndinit in tliis country. These species (fig. 1) are the i\hit*» 
!>iiuiniid svv.*>et clover {Melilotus aZ6a Tjani.) , the large yellow bionniivl 
sweet clover {Melilotiis opcinnlh '[ jam.) ^ and the small yellow linniiid 
swttet eiovor {iVefilotns milica All,), 




Fill. 1. — SmlH nntl swa pods of tWree Bprclpa of Mi-IUotus: n. llcliloiua alba (white swcot 
I'liiviTi ; b, SIcUtoliit vfflelnaHn (Inrffn ji'llnxv btennliil sweet clover) ; r, Ml^^!(ll^l/> iixliva 
(smnlt yi'llow nnniial swput plover). Tlie miinn flifwivs In encU di-uwlnu hIuiw tho 



ORDINARY WHITE SWEET CLOVEB. 

Tlie ovdinaiy white sweet clo\er is connnoniy vet'evrcd to n\ei-cly 
as sweet clover. 'When the yellow-blooming slwiits are maunt lH*y 
iii-e usually referred to by the color of the flowers. Some iirogress lias 
been made toward the development of le^s bitter strains of the white 
s\ve»t clover, but tlicsc nrc not yet sufliciently distinctive to war- 
rant trade names. The accompanying Illustrations (figs. 2 and 3) 
indicate the general appearance of the white sweet-clover plant, It 
is an erect, steunny, bnmching bieiminl plant with imifonn, ascending 
stems not tliickly supplied with leaves. During its second season 
it makes a growth of from T) to 12 feet, produces nnnieious f!o\vei-s, 
and dies whwi it has matured its seed. The first f«!**Dn it makes a 
growth of 18 to :iO inelies in iieight and in addition stores up in a 
very large root reserve food material for a rapid and vigorous irrowth 
early the following season (fig. 4). When young tlie plant resembles 
alfalfa hut can reaJily be distinguished by the bitter taste of its 
ftdinge. Wien in hlooui it can easily be identified by the long, loose 
racemes of white flowers and its open coarser growth (figs, 3 knd 5). 
ids 
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Unlike alfalfa the seeds are borne singly in each pod (fig. la). In 
common with other legumes il posscs.sos the power of storing up 
nitrogen in the nodules on its roots, 
thus adding one important element 
of soil fertility to the land on vfhich 
it is grown. 

LARGE YELLOW BIENNIAL SWEET 
CLOVER. 

The large yellow species is carried 
on the market nndcr the name of yel- 
low sweet clover. Ijike the oi'dinfiry 
while sweet clover it is a biennial. 
It is more spreading in habit and does 
not grow as tall as the white sweet 
clover, but attains a height of 3 to 
feet. Owing to this more decumbent 
habit it is apt to be more of a pest 
iu meadows, since (he mower passeH 
ovw a portion of (he plant, which 
Ihiss remains to produce seed and 
roseed the land. This species blooms 
one to (wo weeks earlier than the 
white sweet clover and is often used 
to supplement it for hm pasturage. 

SMALL YELLOW ANNITAL SWEET 
CLOVER 



The small yellow species i.s a low- 
frowingj erect, eurly-floworing ]ilant. 
It is only an aimnal, wliere*is the two 
fpocics already described are bien- 
nials. It makes very little growth, 
at leftst in the stctions whore the 
other two sweet clovers are usually 
produced, and is not considered of 
rmieh value. It is well thought of 
in routliorn California, but is not 
recommended for sections where the 
other species arc pevfectlj'' adapted. 
Some confusion in the seed trade 
•luring recent years has been caused by t 
yelloiv anniral swett^lofer for tfte large 
40S1S°— Kul. 4SC— 12 2 




2. — fiwf'ft-dovpr pliint at tlic end 
of the flrst season's Kf'»vth. 

he subs(i(utiou of this small 
yellow biennral sweet clover 
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SVV15KT OLOVEK. 



(MeVdotus officinaUs). Tlit dill'erciict's in the seed and seed pods 
are indicated in figure 1. The Seed Laboratory of tlie United States 
Departiiitnt of Agriculture, AVasliiiigton, D. C, will identify samples 




Fio. 3. — Siveet-cJover plnnt Rear tlie close of t)ie spcond senson'g ffnjwtli. 



of these difl'erent Bpccies at any time without cliargc. It will bo 
noted that the seed of the small anninil yellow sweet clover has a 
rough surface while the seeds of the other yellow specieg are smooth. 
This species makes a vigorous growth undtr subtropical conditions. 

485 
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in tho Moditcrrttncan 



msmoiXY km Ttumm bistribuiio^ of iwiii ci.otEm. 

Tlie siwect clovers ure niitives of contrnl Asia and liavo been 
Ivnoivn for more than 2,000 years 
rej^iou of tlic Old World, whore 
tliey have been ntilized as honey 
plants !i3 well as for forage iind 
irrecn niiumres. They nre now 
di«trilw*ted over the entire civilized 
world, UMually occn])ying waste 
jilneos not otherwise \itiliml. .The 
whifc swe»t clover witg introduced 
into the United Stiites by Enro- 
])ean colonists as early us 173S, but 
its ywlne has not been recognized 
to any Jiiipreciiiblc extent until 
within the last 20 years. It is at 
])i^',scnt grown extensively as a 
field crop in Alabama, Mississippi, 
Kentncliv, and Utah, and locally 
on a field .scale in Xebriiska, Colo- 
mdo, Wyoming, Iowa, Wisconsin, 
[llinois, Indiana, and Oliio. The 
acconipiinyin;^ mup (fl;^. G) indi- 
cate the sections wh&re it has 
Iwcu definitely reptn'ted to be suc- 
cessfully utilized as a forage crop. 
It is looked upon as a trouble- 
some, wtM>d in a number of States, 
cs])eci.illy in New Yoi-k and 'in 
the irrigated States of the West, 
ivliere it is spread over tins nlfalfa 
fields by the irrigating waters. 
The sweet - clover plants grow 
Iimiri«n% on the ditch bflnks 
and drop their seed into the 
irrigating ditcliea. The spread- 
ing of this plant into all parts 
of (he country has been hastened 
by tlie seeding of it in waste 
ph'dtsi by beekeepers for the pro- 
duction of honey. This practice 
has often been condemned by 
lliosc not interested in l>ecs on the ground tliat the behavior of 
the plant is that of a iioxiotts wceel. 

4SB 




Via. 4, — Swcct-tlovpr tools Hhowln); 
nnlnrgcmont nt llio vml of llic drat 
season's prowtli. rucla for sreona ticsi- 
son'a growth nlivnd.v formed. 
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ABAPTABILITY OF SWEET CIOVEB. TO VABIQUS SOILS AlfB 

CLIMATES. 

S^vect clover grows in all parts of the UuiteJ States. It appar- 
ently possesses !) wider adaptnLiility in regard to soil types and cIL- 

niato than any of iha 
true clovers and jirobably 
wider than alfalfa.^ It 
succeeds in tlie extrejnu 
southern jiortions of the 
country and also grows 
vigorously in the Northern 
States, where it is called 
upon to endure gi-eat ex- 
tremes of temperature. 
It thrives in the most 
Inimid parts of the couu- 
try as well as in the semi- 
arid regions, where the 
ritinfnll is but three-fifths 
of that required for the 
normal growth of mvh 
crops as timothy and rod 
dovcr. It ]irodlic»s s»t- 
! jfnntorj' cro])s on the 
" acid " soils of the East- 
ern States and also on iha 
alkali soils of the West 
where sufficient alkali is 
preseiit to prevent the 
growth of most fana 
crops. It will grow on 
soils too sandy to support 
ordinary field crops and 
ajipears to be even better 
adapted to raw clay and 
loess cnt.s and fdls, where 
scarcely any otlier vegeta- 
tion is able to establish a 
A>othold (fig. T) . It also 
makes an excellent growth 
in gravel pits and stone quarries, but for some reason does not seem 
to do well on unsettled, cultivated soil. It makes its best growth 
where the s-oil is compact and not crowded with other vegetation. 

> Set FnrmiTfl' nuUetln No. StiO, cntUlccl "Airoirn." by J. M. Westgolu. 



I- 



Fio, 0. — I'orllon of u awi-ut-clover pliint kIiowIdb 
flowpra BQd tilffereiit sfo«*'S In tho seed d(tvc!op- 
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In such States as Towa it seems to require a rich soil for Srttisfactory 
growth, but on the limestone hills of the Eastern and Southern States 
it makes a good growth on soils too'poor to produce a paying crop 
of corn. 

The adaptability of sweet cloveir to such an extreme range of con- 
ditions permits it to be recommended for utilization wlien the more 
valuable leguminous forage crops such as alfalfa nnd red clover^ 
mil not for any special reason be siiccest^fiilly iirodnced. Its drought 
resistance makes it valuable for semiarid sections wliere irrigating 
wftter is not available, mid in such of the Southern States m are 




Pio. (I. — itap filinwiiit; sonip n( tlm Inoalltlus wIipi-p Kwcct clcivei- 1m bclntf nllllm'il hh a 

fornffo crop. 



characterized by occasional severe droughts it exceeds such phints as 
Ijespedeza. or .Tapan clover, in ability to withstand these dry s]iells.* 

REftUIKEMENTS FOR OBTAINING A STAND OF SWEET CLOVER. 

A great many farmers have noted the luxuriant growth of sweet 
clover along ro.idsides and in other uncultivated jilaces wliere it 
grows without any special attention, but have often been disap- 
pointed by obtaining a very inferior stand when seeding it upon 
cultivated land. For this reason it i.s necessary to look ratlier closely 
into tlie requirements for obtaining and maintaining n successful 
stand of this crop, 

'Sea Pnrmcrs' nuUptln No. 453, r>nt)tle(l " Hed Clover." by J. M. WeRtgnto iind K. H. 
Ullhnnn, and C'liTtiliir N'o. PO. nurcnii of rinnt lnduHtr.v. entitled " I'orriBc Crops for the 
Band-tUU Scetlnn ot Nplirnskn," \iy II. N. Vinnll. 

• .Sec Farniprs' TlnUptln No. 44 1 , . •"MiJsW »* l4Bp«<le5«, or ,T!*fWiji. (SJovpr." liy A. D. 
UcNalr nnd W. K. Merclpr. 
4SS 
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SOILS ADAFTSD TO SWEET CLOVER. 




Almost any vonsonnblo woll-tlrainod soil will grow swoot clover. 
It is more taloraiit of poor dvrtinage, overflow, imkI soepago condi- 
tions tliim alfftlf.-i or red do\'er. In irrigated sections, especially 
where the reservoir system is in use, large bodies of lantl are apt to 
Iwcome useless for ordiuiiry crops on account of the rising of the 
water table in tlie near-by fields. On such areas sweet clover lias 

been observed to make a 
very vigorous growth. It 
is about equal to nlsike 
clover in its ability bo 
withstand poor drainage, 
but is loss indulgent than 
either redtop {Agrostiti 
dlha Lam.) or slongli 
grass {Spartina michaax- 
iana TTitchc). It make.s 
its be.st growth on rich 
well-limed ground, !)ut 
will make sfttisfactory 
growtli on very poor lime- 
stone soils. It snceeeds 
on newly expo.sed clay 
soils that presumably lack 
lime, but does not spread 
rapidly in clay soils out- 
side of the limestone sec- 
tions. Wicn wanted for 
hay it will nsu.iUy pay to 
seed it on fairly good soil, 
bnt for ])astiire the poorer 
fields of the fnrm can he 
made to yield returns that 
will justify the utilization 
of this crop upon (hem. 
Its value comes not only 
from the pasture obtained 
but idso from the improvement resulting to such poor soils, especially 
if they be of limestone origin. Aftei- a few years in sweet clover, 
during wliich considM^blc pasture can bo utilized, the ground will 
be brought into much lietter conditions for cultivated ci-ops than it 
was before the sAveet clover was established. Where not pa.stured 
too heavily [V fair seed crop can often lie obtained without seriously 
retarding the plant in its work of building up the fertility of the 
soil. On very poor i%oils tiie <»tnnd is often thin «t firs-t, b\it ordin«rdy 



Via 



7.— Sweet clover on a sto»p slope nIonB thp 
rondBlde. 
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it thickens up as the soil bccomoe richw and better alile to support t 
good growth. 

PBEPABATIOIT OF THE SEED BED FOR SWEET CLOVEB. 

Sweet clover requires a thorouglily compacted seed bed with just 
aaoagh mil oiv top to ensAle (he seed te b« wm-cd. The lack 
of a solid seed bed is prohubly the chief reason why sweet clover so 
often fails when seeded upon cultivated fields. The success of the 
crop on poor hills fi'om which practically all the soil has l)eeji re- 
moved by erosion and on newly ospoBod clay areas where the ground 
is extremely hard and compact is thus explained. One field in iiorlh- 
em Virginia sown on a loose seed bed heaved out almost completely 
in the spring of 1911. When a field which ha.'? been in cultivation 
is to bo seeded to sweet clover it should l>e more thoroughly fii-med 
and better .settled than if intended for other crops. Plowing, if nec- 
essary, should be done several months before seeding, but it is 
usually best to seed on ground such as corn stubble that does not 
require plowing and depend on a disk, a turning and slicing harrow, 
or a spike-tooth harrow to cover tlie seed. In the East and South 
where the rainfall is abundant, it is well to roll the ground after seed- 
ing. Tests to deterniiiio proper dates of planting have indicated that 
successful stands can bo obtained in Virginia by seeding either about 
the middle of May or the middle of August, and llioiigli it is pos- 
sible that lato winter seeding upon ground honeycombed by fi-ost 
.will prove practicable there is a hick of data on this point. The 
early germination rendered possible by such procedure seems to bo 
in accord with the recjiiirenieuts for the best development of the 
plstfit during its first season's growtJi. Sweet t*lo**r has been .seeded 
successfully with spring-sown grain as a nui-se crop, but this method 
is probably open to some objection by reason of the somewhat loose, 
unsettled seed bed usually prewent iitidw «ueh conilitious. 

Seeding with a nurse crop of grain, however, contemplates the 
use of sweet clover in rotations and not jis an individual crop. Where 
it is desirftd to obtiiir till in«"»iinum returns from the sweet clover 
itself in pasture, hay, and seed it is best seeded alone on a well-pre- 
pared but very firm seed Iwd. Then, if sown in early spring, it can 
be pastured with hogs or cattle the first yaiir and the second year it 
may be expected to produce its inaxiiuum growtll, furnishing both 
early pasturage and a hay or seed crop. 

FEBTILIZEBS FOR SWEET CLOVEU. " 

It is not usually necessary to apply any sort of fertiliner to the 
ground npon wliich sweet clover is to be seeded. Its success on the 
limestone hills, in stone quarries, etc., would seem to indicate the 
need of lime in the soil. Its successful growth, however, on soils 

4SS 
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that undoubtedly aro deficient in linio shows that liming may not 
always bo necessary. Swcot clover will probably respond favorably 
to the regular eommorciftl fertilizers, but owing to the ability of this 
crop to succeed on many poor soils, especially those of limestone 
origin, it is probably the better practice to hold the fertilizer (ind 
apply it to the cultivated or money crops which follow the sweet 
clover. No information concerning tlie of fp-t^issBriF* on sweet 
clover in this cninitTV is available. 

SEEDING SWEET CLOVER. 

Under niilnral conditions the sweet -clover seed germiuntes for the 
mast part in curly spring, altiiongli ii few seedh'iig iilnnffi may also 
be observed in the late fall. Early s]>ring sex?ding has been satia- 
fiictory in many sections, especially where the ^ecd is sown on hiiid 
not freshly plowed. "\Vlian sown on ordinary cnllivatcd fields sweet 
clover is usually sown Inter in the spring and oflwi with a inu-se 
crop of spring-sown grain. Tt has also been successfully seeded with 
such crops as fall whoiit or rye, the sweet -clover seed being wcatlered 
in t4\e spring in the same manner as red clover is frequently seeded. 
Fall seeding of sweet clover is also sncce-ssful in regions of mild 
wintei-s and can well bo resorted to if it is desirable that the hind 
1h! occupied through l)nt one growing season. The lack of root 
development the first fall, however, reduces to some extent the 
growth of the crop the following season, and this may prove too 
much of a handicap to be offset by the other advantages. Tt usnally 
requires 20 to S^O pounds of. hnllcd seed and at least pounds more 
of ludiuUed seed per acre. A lesser weigljt of .seed wonld \>o suf- 
ficient were it not for the fact tlmt often onedialf of the seed has 
such hard seed coats that it does- not germinate the first season and 
therefore is practically useless. This retarded germination of Ihe 
hard seed can l)e overcome by soaking tlie seed in commercial con- 
centrated sulphuric acid for half an hour. Tt shoidd then be 
quicitly washed, using running water if possible, as sulphuric acid 
becomes very hot when mixed with a small proportion of Avaler. 
A great de*l of water is tiierefore necessary in order to lessen the 
diinger of burning. Tlio seed shonld then be dried off qnicldy by 
spreading it out on a floor or canvas and stirring at intervals. 

The acid corrodes or e«ls liway the Imrd impermeable seed coat 
sufiiciently to enable tlie seed to absorb enough moisture to germinate. 
This method has been investigated by Prof. TT. Tj. TioUcy, of the 
North Dakota Agricultural Experiment Station, and by Dr. II. TT. 
IjOvc and C E. T^eightv, of the New York {Cornell) Experiment 
Station.* Tests made in the Department of Agricnlturc gave an in- 

•nullelln No. 312, Cornell Unlverslly AerkuHurnl Kiperlmpnt Station. 1!)12. 
4H 
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crease in germination of 40 to 45 per cent. Great caro must bo exer- 
cised when working with sulphuric acid, as it burns the flesh and any 
wooden objects badly and is especially dangerous to have around in 
the presence of children. The vessels used for treating the seed 
should be of earthen or enameled ware to prevent corrosion by the 
acid. After the seed is tronted it should preferably be sown jiromptly 
us it has a tendency to dry out after the coat has been eaten ofT by 
the acid, but it can be held for two weeks or a month under favorable 
conditions without any considerable deterioration. This method is 
still in the experimental stage and many detail^ presumably remain 
to be worked out in actual practice. The imported seed is always 
hulled, while that grown in this country may not be hulled, owing 
to the fact that it is often gathered by hand locally and usually in a 
quantity too small io mako it practicablo to havo it rim through a 
huller. When starting a permanent pasture it is best to seed two 
years in succession at first, in order that there may be a number of 
1-year-old plants ready to take the place of the 2-year-old plants 
which mature seed and die. 

Hard seed is jn-esent in nearly every stimple, but is more abundant 
in southern-grown than in northern-grown seed. In commercial 
samples the proportion sometimes runs as high as 90 per cent. The 
lesser proportion in imported seed than in either the native northern 
or southern grown seed is possibly due to the fact that much of the 
imported seed is more than 1 year old. Table I shows the percent- 
»ges of hurd seed found in samples of sweet clover from different 
sources. 



Table I. — Percentof^ of hurd Mid found in sweet clover from different soweei. 



Source of sped. 


Number 
of 


Average pet cent. 


Germina- 
tion. 


Hard 
seed. 




22 
22 


14 
37 

sa 


00 
43 
12 
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The following methods of obtaining a stand of sweet clover in 
northeastern Iowa Are described iti ?l'fci#i"4rom Mr, Frank Cover- 
dale, of Delmar, Iowa ; 

A field of grass sod should be plowed In the fall and disked aa In prepara- 
tion for a corn prop. The fli-st week hi May, 20 pouu^ ot hullfifil sweet elover 
per acre should be sown and harrowed In well. This geedlng may he done as 
soon as the ground Ib snfflclentiy dry early In the spring, hut In this section 
best results have come when sown at the above date. 

Another good method of securing a stand is to sow It with some sninll-graln 
crop which can he taken off early In the sumjnM. B»fll¥*^r lii#ly Champion 
JOSIS"— nnl. 4S,';— 12 3 
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oats mny be ased as a nurse crop. When sweet clover Is sovrn wltb eucb a 
nurse crop the young sweet-dover plants will he of considerable size by the 
time the gralu should be cut, nnd on this nccouiit It Is ivell to cut the grain as 
high lip from the ground ns possible. 

Still another method Is to take a email-grain crop off the land as early ms 
possible, plow aud disk lin.iiialiiU«l.v. and then wea tli« Hweet cloi-er not later 
tb;in the last wecU In .Inly. Plfints froiii seed sown the second waek In Augimt 
bave failed to live through the winter, but where the-re Is plenly of moisture 
In the soil sowing the last week lu July has resulted splendidly. Sive<^t cloTer 
acts very nmcli the same as red clover nnd alslke; like tbeui. If sown after 
Angnst 1, It Is likely lu this IntlHide to fall to live (liroufth tlic whKer, 
Even when sown us lute as the latter part of July failure is likely to result 
iinlese there Is plenty of moisture In (he soil. This method, therofore, Is not 
to be depended upon In a dry staison. Seeding sweet clover In corn at Hie 
last cultivation gives fair raeults If the stand of corn Is not too thick nnd rank 
in growth. This method, however, Is not to Dt relied upon as a general rule 
nnd bns not given very satisfactory resnlts. 

Everything couslderixl, sweet clover dons best when soivn alone. Foi the 
very best results wltb this crop a fertile piece of ground should be selected. 
Limestone land la specially favorable for siieet cloier. It Is not absolutely 
neceswury to utilize grass or clover sod, but It Is nocessarj' to have the ground 
reasonably rich and free from weeds if a strong stand Is to be obtained. 

After Sweet clover Is planted on a farm aud the hncteria get established lu 
th» soil a stand will he less dltllcnlt to seciire. When a few feraiers first 
soTV'cd this clover In this vlclnlly none succeeded in getting n catch, hut this 
year almost nil who used proper methods are succeeillug In spite of the severe 
drought. Jly stand of sweet clover which was sown on sod land is all tlint 
could be desired. The sweet clover on the wheat land, however, Is thin because 
the wheat sapped the moisture from the ground. Some of uiy neighbors iuforui 
me that sivcet; clover sown on oats has come tlirongh In good shape. There h 
more to the siiceiMsfnl gr»*#ii of sweat clovw thun most people think, 

Mr««ULATION OF Sirm; CLOVER, 

It is apparently very essential that the sweet-clover plants be well 
inoculated if they are to produce satisfactory resnlts. This inocula- 
tion is often nntiirally present, owing to the growth of sweet clover 
along the roadsides and in fence corners. Where the washing froai 
such patches is distributed over the field the proper bacteria may be 
reasonably assumed to be in the field without fui'ther attention. In 
any event it is usually not difficult to use soil from around the roota 
of such sweet-clover plants for inoculating tli« field. Sucili n pro- 
cedui'e is generally to be recommended. 

THB BOIl-TRANBPTia METHOD 01" INOCtTLATIOK. 

Inoculation by the soil-transfer method is generally more certain 
in its results than the pure-culture niethod, but wliere the soil is 
brought in from some outside locality not known to be free from 
noxious weeds, insect enemies, »nd plant diseases there is danger of 
introducing such pests. . . 
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The soil-transfer inetliod consists in scattering over tho new ground 
at the rate of 200 to 300 pounds to the acre soil fron^ ti healthy sweet- 
clover field, where the plants show an abundance of flie tubercles on 
thtilr roots. It is suggested that the seed be mixed with a small por- 
tion of the soil and the remainder drilled or scattered broadcast and 
immediately htirrowed in. This should be dono prefortibly on a 
cloxidj' day or toward evening", as the snn's rays are very injurious 
to the germs; but if the person who scatters the soil walks directly 
in front of tho harrow the sun has practically no opportunity to 
harm the germs. To facilitate even scattering, tlie soil may be mixed 
with two or three times its own weight of ordinary soil obtitined 
close at hand to save carnage charges. 

A comparatively new method which, wherever tried, has given 
successful resxdts, calls for the dampe'nlng of the seed and the spread- 
ing of it on tt cloth, paper, or cement floor wh»re an equal amount of 
soil from sweet-clover or alfalfa plants can be sifted over it. The 
dampened seed catches the soil and as soon as tho seed is suflicieutly 
dry to sow it should be seeded. This has the advantage of requiring 
only a small amoxmt of soil and apparently assures satisfactory re- 
sxdts. Another method is to make a soil solutioai of the inoculated 
soil and dip the seed in this before sowing. 

TITB FURB-OULTCTHB MSTHOD OT INOOTLATION. 

The pure-culture method, thoxigh considerably less certain than the 
»oil-transfer method, has the advantages of greater ease of trans- 
portation and freedom from danger of introducing harmful pests 
upon the farm. The method of inoculation by pure cultures may bo 
carried out in either of two ways: (1) A bottle of pure culture of 
the proper kind of bacteria is opened atid the eulture mixed with a 
convenient quantity of water; this diluted culture is now thoroughly 
mixed with a considerable quantity of soil, preferably from the field 
where the legume is to be sown; the treated soil is then distributed in 
the same manner as when inoculation is made by the tise of soil from 
itt old field ; (2) a ])ui"e culture of the proper ftind of bacteri* is 
prepared according to the directions accompanying the bottle and is 
then applied to the seed in sxich ri way that all of the seed may be 
moistened, though not soaked. The seed should be planted as soon 
as practicable after this treatment — that is, as soon as it is sufliciently 
dry for convenient handling. Drying may be facilitated by adding 
dry, .sifted enrth, preferably from the field in which thq leguminous 
crop is to be grown. Tlie nodxde bacteria very often die within a 
week after the .seed is inoculated and dried ; it is therefore highly de- 
sirabl© t4i*t the inoculation Ire made the same day the seed is sown. 
Inoculated seed should never be dried in the sun. 
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TBEAraCEUT THE VXWMT SXASeN. 

When scedecl in the spring witliout a nurse crop no sp&citl treat- 
ment is required the first reason, unless it is necessary to cut back 
any weeds which tlireaten to choke out the sweet-clover plants. This 
clipping should be at a heifht of 5 or G inches and will induce the 
sweet-clover plants to stool out instead of producing a slender plant 
the first season. The stand may be pastured during the first summer 
and in the fall until a number of killing frosts have occurred. If 
the pasturing is not sufTicient to keep the young plants eaten back 
a cutting of hay should be made when the growth ceases in the fall. 
It is apparently not nece^nry to sllow any of the top growth to 
remain on the plants when they go into the winter. 

Wl\cn seeded with a nurse crop such crop may be cut for grain 
if the moisture conditions are favorable, but if an untimely drought 
threatens the life of the sweet-elover plants the crop should be cut 
for hay. In the South a good hay crop or late summer pasture may 
be obtained the first season e^'en when sown with a nurse crop, but 
in the North t small amount of late piistnre only is usually avail»bl& 

TaSAJTKXNT THX SXCONB SEASON. 

One of the special advantages of sweet clover is its very early 
growth in the spring, producing good pasturage before other pasture 
crops have eommcneed growth. In the North it will furnish a good 
hay erop in the latter part of June and a second crop of hay or seed 
in the late snuinicr. In the South two crops of hay and one of seed 
may be harvested the second season. After maturing seed the plant 
dies, even though it be only the first cutting of the second season's 
growth that is allowed to mature seed. Sweet clover may also be 
pastured tlio entiro season, and if not pastured too heavily will resced 
itself for succeeding seasons. It is often a d^irable practice to mow 
off the heavy growth so as to induce new growth which will be more 
readily eaten by the stock. If this is done narrow strips of uncut 
plants should be left at inten^als for the purjMse of reseeding the 
pasture. 

NEED OF EXPEB.IMENTS WITH SWEET CLOVEB. 

Many points in connection with the production of sweet clover yet 
require experimental determination. Needed knowledge can best Ira 
gained by a eoinpanson of the relative merits of different practices, 
so that questions regarding specific points may be definitely answered. 
The special requirements of the sweet clover on any particular soil 
typo or in any particular section is a matter which must usually be 
determined by direct experiment. By devoting a small section of 
the field to experimental purposes these needs can readily be doter- 
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mined. Among the points ■vvhich can bo experimented with on nnr- 
row strips across one end of the field are: Time of seeding, rate of 
seeding, and tho merits of a niu'so crop as compared with no nurse 
crop. At right angles to tho narrow strips upon which the different 
times of seeding, etc., are Iwing tried it is entirely i>racticable to 
apply different amounts of lime in order to determine the effect of 
different rates of application of lime u]ion mch of thfe other experi- 
ments being tried. :Xiater in the season strips across tho regular field 
amy be cut at different stages of growth to determino the effect on 
the sueeeding crops of hay or seed. In all sucli experimental strips 
it is important to provide a check strip to be given only the customary 
treatment. This will serve as a basis of comparison for tho different 
treatments given on the experimental plats. The combination of 
methods giving the most promising results can bo applied to a nuioli 
larger acreage the succeeding season. 

USES OF SWEET CLOVEE. 

The nature of sweet clover permits of its being utilized in a number 
of different ways. For forage i>urposes it m»y be u^d as hay, ss 
ensilage, as a spiling crop, or as pasture for all classes of live stock, 
which miy be readily taught to eat it. It may also be used iis'a 
green-manure crop. " " , i 

It is especially valuable as a honey plant, furnishing nectar for 
bees over a long season. It is often seeded in waste places for bee 
pasture and is the only plant now known to beekeepers which can be 
utilized in this w^ay with profit. The honey made from sweet clover 

darker than that from white clover and has a decidedly greenish 
color. "When it is xmmixed with other honeys tho flavor is not usually 
considered the finest, but it is usually found mixed with white clover, 
alsike, alfalfa, or other honeys, in which case the characteristic flavor 
is pleasing. Blooming as it does after the white-clover honey flow, 
sweet clover is a valuable asset to the beekeeper. Of recent years 
sweet-clover honey has appeared in considerable quantity on the 
market from vsrious p'lirts of the country. Its utilization as ii honey 
plant dates from remote antiquity and to this fcaturo of tho plant is 
due tho name "Melilotus," which means honey lotus or honey plant. 

It was also used by the ancicnte fiTmedicincs, and to a certain extent 
this use is continned to the present day. Its utilization as a forage 
crop and as a soil improver will be considered more in detail 

SWEET-CLOVER HAY. 

Tn the absence of more yaluable forms of hay sweet clover may 
be utilized for feeding all classes of live stock. In the North one 
cutting is usually possible tJie first season, especially if seeded with- 
4es 



out a nurse cro]>j and two cuttings may be obtained the ascond vein-. 
Tn the South two cuttings tho first season and three cuttings llie 
s^ocond seiipon are ordinarily ])ossiblG. The Massachiiselts State Ex- 
]ieriinent Station seeded a pint of sweet clover May 8 and on Sep- 
tember 9 it was cut, yielding cured hay at the rate of 2,700 pounds 
per acre. The following season a cutting wag niado on June 24, yield- 
ing at the rate of 2,727 pounds per acre, and on September 22 a 
second cutting yielded nt the rate of 1,000 pounds per acre. At the 
Canebrakc substation, Uniontown, Ala., in 1904, the first year's seed- 
ing of sweet clover produced liay at the rate of 5,0r>G pounds ]-)er 
acre, and in 1£)05 the second season's crop was G,320 pounds per acre. 
Another plat produced 6,(572 jiounds per acre in 1903 and 7,048 




Pio. 8. — Itow of BWCot clover nt Akron, Coin., sliowlui? proper Btuge for cutUug. Aanldl 
preclpUatlon approximately 10 Inches. 

pound.s per acre in 1904. At the Utah Experiment Station in 1892 
sweet clover made more than double the yield of any of the clovers 
or grasses with which it was cttiys*pd, 

TIME OJ CTTTTINO SWEET CLOVEK SOU HAY. 

The first senson's growth does not usually get coarse and woody 
and should be cut wlicn it shows its maximum growth in tlie fall. 
It is not necessary to allow time for iiny second growtli to come on 
before cold woathei". The second seasoii it is necessary to cut the 
hay before the first bloom buds appear, since after this ;tage tlie plant 
rn]ildly becomes coarse and woody and much less palatable to stock. 
(Figs. .1, 8, and 0.) 
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CUBING AND HANDLIIXG SWEET-CLOVER HAY. 

When cut before bloominp. the plants svro rather succulent and 
hard to eure. In this rcspeet it is often liarder to eurtJ properly 
ft\an either nlfalfa ov clover, since by the time the large snccuknt 
steins nro eured the leaves are very apt lo shatter. The shattering 
of the loaves should be avoided, as the leaves eonstitute the best 
portion of the hay. The niowar may bo started in the morning as 
soon as the dew is ofl: and the hay raked into ^vindro^ys just before 
ilie leaves beeoine dry enough to shatter. After allowing it to remain 
a dny in the windrow it may be put into shocks and cured (fig. 10). 
These shocks fshonld not be so largo that tliey can not be thrown bii 
the !*nck entire bv the pitchers. If too large, the shoeks must bc torn 




PiQ. S.~-3wmt otomr ,(6i. V,. I. iin„ l^^i). ijp?wto»iit:ii!lIrfourche, S, Dak. riantB 8 feet 



apnrt when pitelied on the rack, and this will result in a considerable 
loss of leaves. Sweet clover is not difficult to eure in the shoek, and 
instances have been observed where it was shocked up perfectly 
gro^n, in whicli condition the lenves dried so as turn wftter very 
readily. 

Another method of haying is to cut two or three hours in the after- 
noon, stopping when the dew eommenees to fall; the plants theti 
remain practically green overnight and the dew on top of tlie swatli 
soon dries off in the morning, thus allowing nearly r full day for 
drying in the swath before starting the rakes in the afternoon. The 
hay may he stowed away in bams, but it is usnally stacked. Some 
sort of foundation for the stack is always desirable to prevent tho 
loss of the hay which othei'wise would come nest to the ground, 
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Some kind of covering for the stack should iilso be provided, either 
in the form of a roof, » canvns, or long-gniss hay placed on top. 
If none of thtjse mcnns is practieable, a topping of perfectly grocai 
Bweot-clover hay will eure with the leaves fliit and turn most of the 
water. It is well known that hay made from either red clover or 
alfalfa will undergo spontaneous eombustion if put into the bw-n 
with too much external moisture upon it. No instanees of spontji- 
noons eombustion of swoet-elover hay have been reported, but this 
may be duo to the fact that eompnratively little sweet-clover hay is 
mowed away in banis. The same precautions should tlierefore be 
taken with sweet clover us with red clover or alfalfa hay. 




Flo. 10. — Sweet clover In ehocka for hay. 

SWEET CLOVER AS A SOILIN& CEOP. 

When cut green and fed to cattle the sweet clover is usually less 
palatable than when fed as hay, although numerous instances have 
been noted where the freslily cut green feed has been readily efltffii 
by stock. As a soiling crop it is best adapted for feeding to hogs. 
At the Ontai-io Experimcjit Station over 30 tons of green feed per 
Iter* were obtsined in a single season. 

SWEET CIOVEK AS PASTURE. 

Sweet clover makes excellent pasture for horses, sheep, cattlf, 
hogs, and dnckon.s (fig. 11). Probably the easiest way to create an 
appetite for the plant is to commence pasturing the stock on it verj' 
e»rly in the spri^'%efe«s tithcr green feed has started. A sufficient 
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number of animals shouUl be kept on it to keep it eaten down elose 
so that at all times there will be tin abundance of fresh shoots for 
{^razing purposes. An acre of awcot-elovcr pasture will ordinarily 
support 20 shoats, in addition to furnishing a light cutting of hay. 
For the best growth of the hogs, however, a ]ionnd of grain per Inin- 
droihvelght of the stock per day should be given. When pastured 
on the first season's growth of sweet clover it is well to place rings 
ill the hogs' noses to prevent Iheui from digging np the roots of the 
young plants. Grazing appeal's to Ije beneficial to the plants in that 
i( iudiuTs stooliug. 

Sfock when pastured upon sweet clover make gains which compare 
very favorably with those obtained from eithw alfalfa or red clorcr. 
Tlu' advantage which sweet clover h«s over the crops just inen- 




li'K!. 1 1. — liiii-'H paKliirlii); (111 HWf'Jit idcivdT In lown In liile Dcfolwr. 

tioned is that, it will grow on some soils too [nwr in humus fen' the 
.■successful production of either alfalfa or red closer. A few casus 
of Moating of cattle luive been noted when they were pastured on 
sweet-clover fleld.s. hut these eases are nnicli less frequent than on red- 
clovcr or iilfalfa fields. The best method of avoiding the slight ten- 
dency to bloat is to refrain from turning the stock on tlic sWeet 
clove.]- when it is wet with dew or rain av when the animals are un- 
usually hungry for green feed. Most, of the grazing of sweet clover 
IK confined to regular pastures, but in an increasing umuber of local- 
ities roadside grazing is becouuug common. In several sections 
sheep are reported to have obtained valuable sustenance from graz- 
ing on .sweet clover, especially during droughts when the ordiuiiry 
pastures were dried up. It is doubtful wheUicr sweet clover will ever 
do more than s«iipplement other pastm-es. Its chief advantages are its 
48n 
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ability to grow on and build up poor soils, to survive the mid- 
summer droughts which frequently occur thi-onghout the country, 
imd to produce early and lato iiiisturagc. 

SWEET CLOVER AS A FEED. 
PALATABILITY OF SWEET CliOVER. 

The chief di-nwhiick to the utilization of sweet clover is its bitter 
taste duo to cumarin, which canscs animals at first to refuse it. In 
this resjiect, however, it is only fair to the sweet clover to note that 
stock will often refuse to Qnt a nnmboi" of vtihiable leguminous forage 
crops when fir-st oiTered to theni. ililk cows have been observed to 
refuse an entire ration of alfalfa hay even when no other feed was 
available at feeding time. This, however, was when it was first intro- 
duced to them. Shippei's of cattle from the arid sections of the West, 
where corn is unknown, often have difliculty in getting' the stock to 
cat corn fodder or even corn. One specific instance has come under 
o1)soi-vn tion where the cattle were fed corn witli the dried husks 
nttnched, whereuixm they ate olT the husks and left the corn uneaten. 
When these same cattle were tunied on the gi-een grass the following 
season instend of eating the new growth they contented themselves 
with browsing off the dead stalks of the preceding season's growtli, 
which prosuiuidjly more closely resembled the desert grasses to whicli 
they were accustomed. Preliminary experiments with leguminons 
cro]iH, even at the hands of careful experimenters, can not always l)e 
taken as final. Tu this connection it may be mentioned that when 
(;owpoas were first tried in i)ortions of this country it wns foinid so 
diflicnlt at first to induce stock to oat the vines, either when cured 
or made into ensilage, that even nt a ccrtaiji State expcrijiicnt station 
tdi6 opinion was expi-essed tliat cowpcas were of no local value as feed 
for live stock. Subsequent developments ])rovcd that this crop liaB 
great possibilities even in the sections where the preliminary trials 
showed it to he very unpromising as a facd owing to the difliculty 
exi)erienced in making stock eat the forage. 

l\[ucli greater difficulty is usually experienced in inducing the stock 
to become accustomed to sweet clover than is the case with other 
legumes, but the fact that in at least half of the States in the Union 
stock have become accustomed to eat this plant indicates that the 
natural distaste which stock at fii-st show can be successfully over- 
come. 

Much efTort is being given in several parts of the countrj' to the 
development of a cumariu-frcc vaiicty of sweet clover by selection 
and also by hybridizing it with smaller, less valuable species of sweot 
clover which do not have this bitter iirinciple, EfFort-s are also being 
made looking to the introduction of less bitter strains from foreign 
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countries. These offorts mtty in time prove successful, but at pres- 
ent they are not so iinportjint as it is sometimes thought, since 
stock can be readily indncod to eat the ordinniy swccL clover, and 
once they acquire the taste foi' it no difficulty is thereafter expe- 
rienced in getting them to eat till that they require. It is also held 
that the cnmnrin or bitter principle reduces the danger of bloating. 
Cumarin is well knoivn to physieMnS »ftd druggists and for thou- 
sands of yeai-s has been used as a corrective, tonic, and antiseptic in 
intestinal disorders. The sweet clover starts its growth about two 
weeks in advance of tlie other ordinaiy pasture crops find at this 
stage is not especially l^itter. When tlie cattle are turned on it at 
tJiis time they are huiigi';^' for any green feed and eat it from tlio 
first, practically wiUiout exception. Clase pasturing or sin occa- 
sional clipping with a mower will insure the continued presence of 
the fresh shoots, which will tliu.=! be sivailable throughout the season. 
The hay when properly cured is seldom re Fused by stock, but if they 
shonld refuse it a sprinkling of brine on the hay when the animals 
are salt hungry is usually till that is necessary to induce them to eat 
it. The rank flavor of sweet clover has been held by some to taint 
tlia milk wlien eaten by milk cows, but this is disputed by those who 
have utilized it on an extensive scale. "Wliethcr or not tlicre is soma 
narcotic principle in the enm«rin, it is a well-known fact that once 
stock are induced to eat sweet clover for a few days they become 
qtiito fond of it and will often leave other grasses and clovexs to tyit it. 
Tts palatabilitj'', and [irobably nli^'o its digestibility, docranses with 
ibe nge of the plant and for this reason it fbmiW be utilized at as 
oarly a stage as is practicable. 

COMPOSITION OP SWEET OliOVEB. 

Tn common Avitli other legume?, sweet clover contains a relatively 
high pcrcciitngc of ])rotein, thus making it a source of tills valuable 
constituent of farm feeds. Tables TT and TTT, tidicn in part from 
Henry's " Feeds and Feeding," show the relative imposition of 
seiwrnl different kinds of feed. 



Tabi.r II. — AveraDfi pcrcciitapti roiU'PosHIrm of swrct. clnrm- and other fomffc 
fiUida (itid riifiii of same per ton. 



KIml of ;or*ge. 


NuniJjpr 
or arialy- 
aes. 


Water. 


Ash. 


Protfln. 


Crurto 
IDwr. 


NltroKon- 

frco 
extract. 


III 


FnsliswootclovtT.. . 

fre^tJtalla 

f'lah rcil clover 

=*'*'-ftoTer hay 

AlfelSnlmy 

RaJ-dovorhay..^ !.... " 

Tlnwuhyhay.. . 
^"IMslhfty. 


T 

2a 

43 
0 
21 
38 
OH 
8 


Per rent. 
77.0 
H S 
70.8 
7.7 
S.4 

i.'j.a 

13.2 
10.7 


J'er cent, 
1.8 

2.T 

2.1 
7.5 
7.4 
r>. 2 

4.4 

7.r, 


J'er cent. 
3.tt 
4.8 
•1.4 
13.3 
H.3 
12.3 

fl.a 
1(1. (i 


J'lr ctnt. 
0.9 
7.4 
8.1 
20.9 
2.1.0 
24. 
29.0 
2l».l 


J'er cent. 
9.4 
12.3 
13.6 
42. G 
42.7 
3S.1 
4.5.0 
42.2 


Per cent, 
0.0 
1.0 
1.1 
2.1 
2.2 
3.3 
2.fi 
2.2 
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Table Iir. — Digestible nutrimis in swcM clover mid other forage cropt -inni 
fpMi a*id vuluc of s»mc per to". 



Kind of forage or feed. 



Swcct-clovcr liiiy 

AIEilfa bay 

Hed-clovprhay. . 
Tlmotliy liay... . 

tVjwpeohay 

"Wheat Ijran 

Shollcd com 



Dry mat- 
ter in 100 



i'OBTufS. 

M.7 
Sli.S 

S9.1 



DIgnstMe nulrlciils In 100 
pounds. 



I'rotpjn. 



11.9 

11,0 

Z.8 
lO.S 
12.2 

7.M 



Carbohy- 
(lrato3. 



Elhor 
extract. 



Pounds. 

aa.i 

31). li 
35.8 
43.4 
3S.0 
3tf.3 
(5U.7 



I'ounSt. 
1.2 
1.2 
1.7 
1.4 
1.1 
2.7 
4.3 



Value 
per ton 
of (ted. 



tia.49 

mis 

tl.13 
9.80 
lO.TO 
22.80 

an.M 



TIiB values por pound aasigiied as the basis of calculation of the 
Vdlue of the dige.stiblc iiiJlr!f.nts in a ton of llie feed as given in Table 
III aro protein, $0.0074; carbohy drsi I es (starches, etc.), $0.00G4; 
ether eA'tr-ftct. (fal.s), SO. 01 12. Tliase iigures are merely relative, m 
the prices of tlie food eleiiionts vary in different, sections of tite 
cotintiy and from yofir to ycur. It will be noted that the value of 
sweet-clovor hay on llie above basis would be ahuost double that of 
tiinotliy and intermediate between iv.d dovei* and alfalfa, and that 
the actual lunrket prices of the ditTerent feeds bear little relation to 
their theoretical vififiW. 



FEEDING EXPERIMENTS WITH SWEET CLOVER. 

A great, miiny fanjicrs liave I'tjported successfnl e^xperinients in 
feeding sweet clover to live slock, hut relatively few of the oxperi- 
inent .stations Ihn'c iwrforined definite feeding e.xperinuml.s to deter- 
mine tJie exact value of swex^i-clover hay as compared with other 
crops. The Wyoming E.x'periment Station, however, performed iwi 
interesting experiment with lamlis. A number of pens of from 10 to 
40 lambs each were (;aeh fed ditiVreiit mixtures of feeds' foi' foiir- 
l^nui weeks. ThoBc. receiving *iweet-clover liay, corn, and a small 
amount of oil meal made an average gain of pounds per head as 
compared with 20.?j pounds for those, receiving native grass Imy, oats, 
diid oil meal. Those receiving alfalfa and corn made a gain of 34.4 
pounds per head. The details of lite experiment with four of the 
pens of lamlis are given in Table IV. 
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Tajsle IV. — Bliowtns resuM^ of Jewing l««tg tcHh Imnbs. 





Ration. 


Ninulicr 

ot 
Iftinba, 


Average 
rain per 
neailln 
pounds 
for H 
wroks. 


roimd9 or tesil rwiulrcil lor 100 poii)«ta of gals. 


ClOVPf 

hay. 


NallvB 
hay. 


AUallB 
hay 


(.'orn. 

"asi.'ii' 
3m.£ 


Oats. 


on 

inoal 
Cold 
proc- 
tm). 


Swwt-tlovcr liay.eoni.oll meal... 
Nativp sroJia liay, o»ls, oil meal... 


10 

4U 
10 
40 


30.7 
30.3 
34.4 
34.3 


637.6 






3(1. S 
3S.0 


(iOit. 7 


H7.a 
















1 \ 







Tli* sw«^olo\w li!iy used in feliis experiiiiftiit yvas stated to b« 
Hlfiiuny ill its iiiiturc and more tliaii a yeiir old. It Ik of interest to 
Jijiow (lint ill .spite of itis steinniiucsH tho liny was eaten iij> close hy 

the ]»mlm. 

At tliie "to** AgricuKunil College ii griixing experiment with 
young siioa-te was made eomparing Kweet clover and red elovcr. Tlie 
(l't*ila of tltis exiJfriflic^it ^wtt'ii in Tftble V, 



Taum! V. — Cuiiiparnlinr rrstuUs af pnHfuHuv oil mocrl rlnvvr oinl on rril 

clover. 



Klud oS paaturo. 



KiKllSlOTW... 



NuiiilJcr 
of pigs 
])pr aero 
of pasu 
ture. 



Dully 
head. 



I'otimln. 
1.02 
1.13 



(lain lor 
cnliro 

Jol. JUT 

acre. 



Grsln 
rmiuirflil 
lor lltfl 
pounds 
of fralii (In 
addition 
to pos- 
Inragc). 



Pounds. PoKHits. 
2.594 33H 
2,3'J4 \ m 



The results of these tecliiiical e.vperinients are thoroughly snh- 
»taiitiated by numerous private feediiif; test* in various sections of 
the eonntry. Hundreds of fat cattJe which have been fed almost 
exclusively on sw«»et-clover hay as a roughage in eentrHl Utah are 
iiiarketeti annuaily. From certain sections of western lovra sIc?ci'h 
have been turned oil' fat from Kweet-clovcr jiasture and Inivo brought 
$1 j)cr hundredweight prcniiuiii over tlie ordinary gr»BS-pastiired 
stock marketed iit Chicago from the same locality. 

ill a feeding experiment uith sheep conducted bv two students at 
tlie Iowa Agricnltural College it was found tliat the protein digeslcd 
in sweet clover fed alone was CO per cent, and that the addition of 
corn to the liay ration increaRcd the digestibility (>f sweet clover t(» 
82 per cent, (See Table VI.) Alfalfa and red clover showed similar 
increases in the digestibility of their protein content when corn was 
added to tlie ration. The pei'ctfwiag* of liifpastfttility figured for the 
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protein in tJie com was the nverage of a nmnber of digestion expori- 
moiitti. The pvobiibility is that tiie digestibility of tlie corn was silso 
inci-eascd by bhu present-c of the hay in the ra-tion, so that not all 
the inci-easp in the digestibility should be credited to the hay con- 
.stitiients of the different rations. 

Taw.b VI.^ — OouHMraU^' jmrnsntngt^ iVige.stiblc o/ vroteiti <t)t<l of dry iiwltm' nt 
m»cet WaKft'i iit iilftilfd, tiiid in nil vlovcr. 



IV lipn fed alonn 

Wlioii fcti wil li com. 
AlfuJfu: 

W hen [(•(> Bloiie 

Whm twi with com. 
lloil clover: 

W liPn lw\ nlmte 

Wlteti with rorii, 



IVrcontiiKP digestible. 



rrotcrn , 



tet 



52 
74 



<il 
7S 
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SWEET CLOVEE AS A SOIL IMPEOVEE. 

One of the most valuable finalities of sweet clover is its abilitf 4o 
improve the soil on which it grows. This it does in piirt by reason 
of its large i-oots, which breiik up the lower hiyers of llie soil and by 
their rapid decay add a grwit d®fll of hninuii to the hiycrK wliidi liu 
bolow the ijsuul depths of plowing (fig. 4). In addition to this the 
.stubble and stems when plowed under add a good do;il of hiiums to 
the soil. Its most important characteristic is the ability, which it 
enjoys in common with other legumes, of fi.xing nitrogen by niennn 
o£ the nitrogcn-gatliering bacterin wliicb live in the liiberde? on the 
roots of the idant. This ability enables it to add nnich nitrogm, « 
nios-t cosily fertilizer, to the soil in which it grows. Many legnuus 
require considerable hinnus in the soil for anything like a gowl 
growth, but sweet clover seems to be a notal>le exception to this rule 
and will generally thrive wdiere this nsnally essential factor is absent. 
The nbility to thrive in snch locations makes it especially valuable as 
a pioneer crop on poor, ruu-dowu, badly waslied fields such as exist 
in parts of the Southern States, especially in limestone f?cdions. 
Its ability to succeed on similar fields outside tlie limestone section 
has not yet been fully determined. As an instance of its crffctM on 
land it may be mentioned that in Alabaniii on poor, run-down soil it 
produced G,G72 pounds of hay per acre the first year and 7,048 pomids 
the second year, afttir which the stubble was plowed under arid 
planted to com. The corn produced 22.7 bushels per acre as com- 
pared witli 1G.2 bushels per acre upon an adjoining plat where sweet 
clover had not been grown. The year following a similar experiment 
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ia the same section showed the coin to have yielded 28.3 bushels on 
the sweet-clover stnbhle land as compared with 21.2 bushels where 
cotton instead of the sweet clover preceded the corn, A total of 
ll,37C pounds of hay had been cut from the sweet-clover plats during 
its two seasons of f;rowtli. 

At the Ohio Experiment Station sweet-clover land giwo a yield of 
2C.0 bushels of corn, as compared with 18.G bushels on similar land 
not in sweet clover the previous year. An experiment performed at 
To?t, Germany, showed that sweet clover preceding oats increased the 
yield of oats 17 bushels per acre, Part of the field was devoted to 
potatoes, with the result that the yield was more than doubled when 
compared with an adjoining plat not previously seeded to swaet 
clover. Some idea as to the large amount of green material which 
sweet clover provides for soil improvement is shown by a report, from 
the Ontario Experiment Station in the cutting of over SO tons of 
green fodder per acre, as compai-ed witli IS^ tons for mannnoth 
clover, which stood next in rank. 

Sweet clover lias given excellent results in improving the texture 
of sandy lands and gmiibo woils which arc too stitl' to otherwise pro- 
duce satisfactory crops. Its eifect on gumbo and adobe soils is iti 
part iin aid to drainage in that its large succulent roots do much 
toward loosening up tlie texture of tlie hardpan subsoil, In the ^Vcst 
it has shown itself able to grow on soil so strongly impregnated with 
alktli that little els* tJian the salt-grass among the native plants 
can exist. After a crop of sweet clover has been gi-own on such soil 
it is usually possible to grow some other field crop, 

SWEET CLOVER IN ROTATIONS. 

Being a biennial, sweet clover lends itself readily to .short rotations. 
In this respect it is similar to red clover. Tfe duraiuid for a ^'ery firm 
seed bed makes it less easy to obtain a stand on cultivated tiehls than 
is usually the case with the red clover, 

AVlien used in the seminrid regions in rOl«tions with small grain it 
has failed to give as good results as rye or some other croj) used for 
green manure, on account of its ctfect on the soil moisture.. It is 
usually not ready for plowing under as earl}' in the season as rye and 
thus a shorter time for the moisture-conserving fallow is allowed.' 
This disadvantage might be obviatetl to some extent by following the 
sweet clover with corn, which does not require so umch .soil moisture 
early in the season. In the East whore these conditions of light rain- 
fall do not exist it is not so e»!ential that a corn crop follow the sweet 
clover. 

'Sec BnlleUn 1.S7, Jlurenu uf I'ljint Influstry, pntltlpd ".v Study of CttUlvatlon Mellioaa 
«ad Crop Hotatlong for the Sr«$WJ«HiB .^i-eii." by H. C. Chilcott. 
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ERADICATION OF SWEET CXOVER. 

f The fear is often expressed thiit sweet clover will escape and prove 
a troublesome weed if it is soocled on the farm in one of the regidar 
rotations, In ans\ve<iiig this objoctioii it may bo stiitwl that in the 
sections whore sweet clover has been most utilized it is almoMt univer- 
sally held that no didicnlty is exiiericncod in ridding a field of sweet 
clovM' when it is desired to follow it with some other croj). In the 
Sontli one your in corn or cotton will nsnnlly remove all but an occa- 
sional trace of the sweet-clover jilants, Being a biennial it, is only 
iiecessai'y to prevent its seeding for two years and the stand is de- 
stroyed with the possible exception of plants from some "hard '' seed 
which failed to germinate the first or second season and which may 
come np occasionally in Inter seasons. The fact that it makes no seed 
the first season and seeds only the second season insures its being de- 
stroyed in cornfields and other clean cultivated fields before it Inis im 
opportunity to protlnco seed. In grain fields it need not be feared, 
since the plowing uecfSisaiy for tlu; grain crop will turn inulcr before 
they have seeded any plants- which have started. It perseveres as 
a weed only in those ])laces which are not completely cultivated at in- 
tem-als of two years or les,s. Even in these jilaces it is not wholly 
undesirable, since some I'egetation is almost sure to occupy such places 
and other vegetation would presumably furnish less sustenance for 
bee», nor is other vegetation apt to be so clliciant in building np such 
waste places and increasing their fertility. 

Its control becomes especially dillicult only in irrigated localities 
where the old plants along the diteli banks furnish il crop erf si»«l 
which is scattered over the hnid by the irrigating water each year. 
The only way to prevent such an occurrence is to keep the plants cut 
oil slong the ditches. 

SEED PRODUCTION OF SWEET CIOVER, 

IiJ most i>srts of this country the seed j^roduction of .swe^t ch>vw 
is still in a rather primitive state. It is the connnon practice in the 
South to cut the plants when damp. ])lace them in convenient piles, 
and later flail ofT the hulls on canvas with sticks or l)cat*i-s. The 
seed so obtained is generally .«old in the hulls, although thoy uuiy 
ba readily removed by the use o f a clover hullcr. The nnthrashed 
hay is rather too coarse to run easily through a huller, but the dilli- 
ciilty can be avoided by thrashing the seed first and then hulling it. 
Tmporfcd seed is generally luiiJed, while native-gi'own seed is apt to 
be sold in the hull just as it conu's fnan the flail or thrashing machins, 
but with the tra.=ih and leaves niostly I'cmoved. The seed shatters very 
easily, and great ciire must betaken to avoid losing a large proportion 
of it while harvesting. The largest yields of seed come from stands 
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nol. too thick and which hnvo iint (iivt bwii cut for hay, although 
satisfactory seed crops have usually been obtained irom fields which 
hiivc produced one crop of hay in the North imd two in the Sonth 
when the rfiinfall Ik sirfflci«nt (figfi. 10 imd Ifi). Cart alionld be taken 
(o cnt llio stnbble of tlie preceding liny crops I'uthcr high, po there may 
be ample room for new shoots, as the pljirits do not readily form new 
crown shootfi, ms alfalfa docs, When flailed out tlie straw may be 
rfttnrned to the field to lie ])lowod under for fertilizer. It should 
preferably be applied to any gulleyn which nisi^' be in the field and 
thus slop the w»ii<hing. Tli» i<k'«w iw tilto ns#tl as n winter feed for 
cattle. 

ENEMIES OF SWEET CLOVEK. 

Sweet clover appears to be rcnnirkaljly free from enemies of all 
kinds, inchiding insect pests, jiarasitic j^Innt diseases, burrowing 
rmlents, or other similar iinimnLs. Tt is possible when it becomes more 
generally nlilized as a field crop that injurious enemies will be rec- 
ognized, but at present lliore ajipears to be no ininiediale danger from 
any that have been reported. A few ]3iirasitic plant disciises occa- 
sionslly occur on the gi'owing plant.s, but they are not nsnally trouble- 
.sonie. Among insects an aphis {A})hh mcd'kagmis Koch) has at 
times ])roved injurious to the swc&t-dover i)lants. 

SWEET-CLOVER PRODUCTION IN DIFFERENT ACTIONS OF THE 

UNITED STATES. 

In a number of difTerenl sections of the Uniled States tlic ourly 
Dpposition to sweet clover has been o\erconic, and this ]dant is now 
well established as ii regular farm crop and recognized as a vfllniible 
addition to the list of available crops for forage purposes, for green 
nianare, and for .soil improvement. The melliods of handling this 
crop vary to some extent in tliJ>»e tSifTcrent seel ions, 

SWEET CLOVER IN MISSISSIPPI AND ALABAMA. 

Sweet clover appears to bo especially well ada])ted to the black 
prairie soilw of nnrtlnveste'fn Mississippi ;ind central and western 
Alabanni. In tlii.s section it is found chiefly on the limestone hills 
iind knolls where the soil is thin and poor in hunuis. On these .soils 
it is utilized as pasturage or a.s- hriy for two or more years, after 
which the ground is nsnally in condition for the raising of profitable 
crops of corn m- cotton. Before the extension of alfalfa on the lower 
lying fields in the bluck prairie .sectiiMJ the use of sweftl clover was 
common on snch soils, but with the introduction of alfalfa culture 
on these !jel(L'r soils sweet clover has been sown nioi'e on the hilly 
lands. In addition to furnishing piJ«tiir« and fi*een manure it is 
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also efficient in arresting the washing on hilly fields. It may he cut 
for hay once or twice the first scsxson and three times the socontl sea- 
son. It is also vahiahle for renovating earcbralie fields and is the 
earliest pasture available. When seeded on thin soil of limestone 
origin i* succeeds as perhaps no other crop will, iind in three years 
(lee-]iens the soil to snch an extent that other crops may bo profitably 
jirodnccd. It is seeded very early in the sjiring cither alone or with 
oats as a nnrise crop. So far as known it has not spread to any 
considerable extent, on the clay soils immediately adjoining the lime- 
stone hinds, although it now grows naturally on much of the lime- 
stone lands. The division lino between the two soil types is exceed- 
ingly sliarp in many places iu this section, and the absence of the 
sssveet elovev from the clay soils when it is so alnnulant a few feet 




Via. 12. — Swoet clover nriTsjUuR (ti-QHlan In a jfiiHIrd (lelC in Kentucky. The l-y»iir-oI(i 
plant* renMift ttw temm-Bt tlin ilevvc In the fon^KroiiriO. 



away has ho*.n the oeenslon of cousiileral)le comumiit. It m ittili^rf 
«s a fr#tl fr>r hor.tes, mules, and caftie toUi as pa^imge and as Iwiy. 

smEET CLOVER IN KENTUCKY. 

On the limestone hills of northern Keiitiidty sweet clover is prov- 
ing to Ijo a very valuable ]ihint in restoring the old-time protlnctlvity 
of the soils. A decade ago many farms were coming to l>e almn- 
dtmod, owing to their low productive capacity. Shiny of the field:' 
contained gullies which washed, making the farms even less valuahU?. 
Sweet clover was introduced as a bee jdant in some of the ffast« 
places in tliis section and proved so efficient as a soil improver that 
it has been largely utilized on « greflt many farms in this section. 
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Figure 12 indicfltes the method by wliich it stojjped the giillioe, which 
m\v rapidly ruining the field. Figure 13 illustrates a cornfield on 
tlie ordinary soil of this section, while figure 14 represents a cornfield 
on land whieit m-^vr years before wiwi too poor to grow anything but 
sweet elover. As a result of the inli-oductiou of sweet clover many of 
these farms are no longer abandoned but are producing satirsfMctory 
ina>m<ss for thoste who ar© working them. The Helds-tre utilized as 
piistiires and for hay while the soil is I)oing built up and the gullies 
stopped froui washing (fig. 12). When the process of natural recla- 
mation has gono far euougli the ground is pk)wecl and put into corn. 




PlQ. 13. — Bcpiie on n nenrly v\"orn-out fnrm In iicirtlicrn K«ntticky. Corn almost u total 



SWEET CLOVER IN UTAH. 

Sweet clover has been grown for a number of years in Utah in the 
iiTi<rnted sections .surrounding FeiVon in Mm? cwitval part of the 
State. This locality is noted for tlie production of alfalfa .seed, and 
a large peiTeutage of tlio agi'lculturid land of that commimily is 
devoted to this crop. The ?oil for the ino.st part is rather poor in 
the beginning, and it has been found that sweet clover will put the 
soil in condition for alfalfa sooner than any other treatment aviiil- 
able. At tlie same tiuie it furnishes forage for cattle and liorsca 
which is practically equal iu feeding value to tlie alfalfa. Most of 
tlic fanners around Ferron have had more or less ex])crieiice with the 
growing of sweet elover and a large number are Mithusiastie advo- 
cates of it as a moans of iucrcasing the value of tlicir land and put- 
ting it iu condition to s»ed to alfalfa. The soil is derived largely 
from the disintegration of slaty shale and seems to be well adapted to 
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the production of sweet clover. No urtificial inoculation is needed, 
and under irrigation it yields us much as 5 tons of hay per iicre, 
The general practice is to seed the sweet clover with a grain crop in 
the spring; then after harvesting the grain crop the sweet clover 
can be pastured during the remainder of the summer and autumn. 
Tlic following season two full crops of hay may be eilf. It is usually 
plowed up the second season and followed with a crop of oats or 
wheat. The dairy farmers around Fcrron are practically unanimous 
in the opinion that sweet-clover hay will produce as much or more 

milk than alfalfa, and it 
is also very highly prized 
for feeding horses during 
the winter. The princi- 
pal objection to its more 
extended use is the dilli- 
culty which is encountei'cd 
in curing the hay. The 
gcneral practice is to 
bunch it while yet qui% 
green and allow it to rare 
in ihe shock (fig. 35). 
This requires that it re- 
main shocked for at least 
one week, and then care 
must be used in hauling' 
and stacking to avoid 
shattering the leaves. 

The farmers in most of 
the other irrigated dis- 
tricts of Utah do not seem 
to have ai)preciatcd the 
value of sweet clover, iiml 

li'ic 1).— View of u cornfipld wiiort- Bwwt ciovw wur in many localities it is 
prevloiml.v khiwo. This flulJ Is nljoul one mlltr considered a pCSt, groW- 
frutn Uio Bcono Bliown In flpirp 1.". . . . , n 

ing vigorously along uu' 
irrigation ditcliesi and scattering from lliesc vantage points over 
the remainder of the field, being carried by the irrigation water. 

SWEET CLOVER IN COLORADO AND WYOMING. 

Extcnsi\e areas iii the irrigated districts of Colorado and Wyo- 
ming have become seeded to sweet clover, but as yet it is regarded 
largely as a weed and little use .seems to be made of it either as liaj' 
or a.g pasture. It is found mostly in localities where seepage Iws 
made the land useless for other crops. In such places it grows 
vigOTously and occupies the ground to the exclusion of other less 
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viihiiible i)lants. The fanners are iiii.\ioiis to mnke use of it sis a crot), 
but as 3'et few have iiivesligiitud the subject sufficiently to umloratttud 
its iniporlaiico as a crop available for U(ie on tJiose pnrts of flioir 
farms which wonld oliienvise be iiiiprodtictive. 

The Wyoming Agricultural ExperimuuL Station has conducted 
feeding experiments witii sheep wliich have doinoniitj-iitcd fully its 
ViBliie for this ubiss of live Mtock; still, very few sheep owners are 
seeding sweet elover on their wusty lauda or making ttuy cons-isUnC 
ciTort to increase its acreage throughout the State. 




Ft(i. 10, — Sweet clover In sbufkn rt'iuly Tor llio bcctI buUur. 



SWEET CLOVER IN NEBRASKA. 

Scattered fields of sweet elovcr are to be found throughout Ne- 
braska, hut no continuous and eonsistent use of it has occurred in 
my part of the State, In the eastern part of the sandhill district 
a number of settlers have seeded it on their sandy soil and have 
Ikh'u very well pleased witli the results obtained in improvement of 
their pasture land and in the hay ob1*4t}«d therefrom (fig. 10)' 
When seeded in the "blowouts" which often occur in the sandhill 
district li hna held on tenaciously, reseeding itself at the end of its 
growing period. Its greatest value to this locality probably arises 
from the improvement of the .=oil, but a number of the settlers have 
found it much better than the native hay for feeding stock. Its 
grovviujf popularity is evidenced by a recent statement of (lie nianager 
of a large ranch in the eiisterii part of the sandhill district of 
Nebraska, that the runch owners were expecting to seed on their 
ranehas an. ireii li^iriring » ton of sweet -clovmr seed. 
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SWEET CLOVEB IN THE NORTH-CENTRAL STATES (IOWA, WISCON- 
SIN, ILLINOIS, INDIANA, OHIO, AND MICHIGAN), 

111 tho North -Central Stnto^ tlio Komowhtit isolated pliicos -where 
sweut clover has been grown are sufficiently numerous to iudiciite 
that it is wldtly iWnptod and eould bo much more widely iitiliiied 
Hum it is at present. Its sueecsses are siiflicicntly nnmevoiis to indi- 
cate that they arc not due to any particular soil or elimatie condi- 
tions, Tu those sect-ions nuc crop of hay the first sesifion and a croj) 
of hay and also a crop of seed the second season are possibilities. 
Sprinf^ seeding is generally recornuicndcd, and this uuiy either be 
alone or with grain as a inniie crop. Tlnoughout this section sweet 
clove*' must eonipcM:e with retl clover, alsike elover, and alfalfii. It 




Pro, 10, — Sweet clover grawlng in practically puro Bnnil In wcatcFO Ki^iraoka, 



is not yot to bo reeoinniendcd where these crops grow Huccctisfully, 
for tho present at le;ist, so it is best to utilize it under eouditioiis 
wliwe th(?i!i6 uioro vfthiable forage plsnts can not \m siicce«fully 
produced. 

SUMMARY AND CONCLUSIONS. 

The (lata ot hand indicate that when properly liaudhHl sweet 
clover is ii valuable nddition to the farm erop,s of niaiiy scctiinis. 

It is eflieient as a soil renovator, by reason of the huge ainoniit of 
nitrogen it is able to tnke from tho air ns well iis the hiiinus added 
to the soil when it is turned under or from the decay of roots when 
the crop is hwrvested. 

Sweet clover will grow on soils too low in hiiinns content for the 
favorable growth of most other le^unes. 
4se 
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Its Inrge roots, which develop tlie fii-st year, facilitulo drnina<ro 
und do mucli to breflk up and improve the tilth, of the soils whicli 
lie below tlio rwch of tho plow, as tlicsc roots rapidly decay when 
tlie plaiil; dies, fwid their effect is therefore almost immediate. 

Sweet clover occurs ns a weed iisiiiilly alonji; roadsides, in v:iO!iat 
lots, in fence comers, along irrigation ditches, and in other places 
not utilized or cultivated. 

It is not troublesome in c\dtivi\ted fields or meadows as ordinarily 
treated, because it can not pereevero more than two years from one 
seeding. 

Tho presence of some hard seed which does not usually gemiinfite 
tho first setvson may enable it to continue in a meadow for a number 
oi years longer. 

Sweet clover can usn*Uy h§ killed by mowing when in full or 
lato bloom. 

It is regarded as a pest in irrigated fields of the West, where the 
irrigflting water cjirriea in tlio seed from sctitterod plant« which 
quite conmionly grow along the ditch bank.'?. 

Ill irrigated scetion.s where iilfalfa succeeds well, the introduction 
of sweet clover is not to be recommended. 

Tho presence of .sweet clover on otlicrwiso bare soils, even as a 
weed, ia not neces«nrily (o he amdenmed, as it ifi building up tJie 
soil ill botii humus and nitrogen cout».ut und is tlnis prepnring it for 
subsequent i)rofitable crops. 

The great nmuiiers of failuves iu obtaining a rttand of KWt»et clover 
m due in part to the high percentage of hard seed ajnl in jiart to 
sreding on too loose a seed bed, especiully when combined witb a 
lack of inoculation. 

Spring tseedings in general are satisfactoi-y, but in the South ox- 
tt'Uent stands are also obtained fi'om late winter seedings. The 
I'Utor method may prov* generally apj^lieaMe wherever there is 
abundant rainfall. 

jVnalyses and feeding experiments indicate that it is nearly equal 
'o iilfalfu in feeding value. 

The feeding vahie, palatability, and presumably tlie digestibility 
decrease rapidly after the blooming period. 



' (A list givliiK the titlOK of .'ill Fannort?' ItnlUHhis ftvnilnblo fov distrllnitlon 
^111 be BMit free u|joii applioatloii io a Mwtiber of Ot»i^-|ii! or tlie Seeretiiry of 
( %!culturo.] 
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